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(57) Described are oral sensory perception-affect- 
ing conpositions containing dimethyl sulfoxide, com- 
plexes thereof and salts thereof, specifically: 

(I) dimethyl sulfoxide; and 

(II) a second compound o.r group of compounds: 

(a) containing at least one merthyt 
moiety; and/or 

(b) containing at Seast one vanillyl moi- 
ety; and/or 

(c) containing at least one carboxam- 
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ide moiety 

when the weight ratio of "second compound(s)": dime- 
thyl sulfoxide, is in the range of from about 1 ,000:1 down 
to about 3:1.0 and food grade acceptable salts thereof. 
Aiso described are oral sensory perception-affecting (e. 
g., "coolanf")-!mp£rting consumable articles {e.g., 
mouthwashes and the lil<e) comprising a consumable 
article base and at least one of the aforementioned oral 
sensory perception-affecting compositions. Also de- 
scribed are complexes of (i) dimethyl sulfoxide and (ii) 
at least one of the aforementioned second compounds 
or group(s) of compounds. 
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Description 

[0001] Our invention relates to oral sensory perception-affecting compositions containing dimethyl sulfoxide, com- 
plexes thereof and salts thereof, specifically comprising (i) dimethyl sulfoxide and (fl) a second compound or group of 

compounds: 

(a) containing at least one menthyl moiety; and/or 

(b) conlairnng at least one vanillyi moiety; and/or 

(c) containing at least one carbcxamide moiety. 

The term "oral sensory perception-affectir^g compositions" is intended to cover "coolant compositions" as well as "heat 
compositions." 

[0002] Compositions containing compounds producing a cooling sensation, specifically hydroxy methyl or hydroxy 
ethyl derivatives of paramenthane are disclosed In U.S. Letters Patent No, 4,029,759. Such compositions are disclosed 
to be useful, for example, for spearmint flavor used in toothpastes, as well as other ingestible materials sue-, as mar- 
garine and the like. Breath freshening edible compositions of menthol and a carooxamide are disclosed in U.S. Letters 
Patent No. 5,009,893. "Hot, tingling, burning, numbing' causing sensations by use of 4-(1-menthoxymethyl)-2-phenyl- 
1 ,3-dioxDlane or a derivative thereof is disclosed in U.S. Letters Patent No. 5,545,424 issued on Augusi 13, 1996. 
Combinations of coolant compositions comprising a ketal and a secondary coolant which may be menthol are disclosed 
in PCT Application No. 93/23005 published on November 25, 1993. Production of chewing gum containing controlled 
release acyclic carboxamides as cooling agents are disclosed in PCT Application No, 99/13870 published on March 
25, 1999. Chewing gum production using modified, physiologbal cooling agents, to wit: menthol, menthone and a 
carboxamide or a ketal or a dioi or a succinate or mixtures of same, are disclosed in PCT Application No, 99/13734 
published on March 25, 1999. 

[0003] However, there exists an ongoing need to provide enhancement of such "hot" sensations or such "cooling" 
sensations in various edible compositions, including beverages, toothpastes, throat lozenges, mouthwashes, dental 
floss, chewing gums, edible films such as breath freshener films and chew/able pbamnacGutical products, particularly 
wherein such "enhancement" raises ttie level of the "hot" or "cooling" sensation on ingestion of the edible composition , 
on a scale of 0-10, from about 2 up to about 10. The provision of such enhancement properties has heretofore been 
unknown and not implied in any prior art. Accordingly, nothing in the prior art sets forth the use of combinations of 
dimethyl sulfoxide with compounds containing at least one menthyl moiety, compounds containing at least one vanillyi 
moiety and/or compounds containing at least one carboxamide moiety in order to enhance oral sensory perception, 
including "hot" sensations and "coot" sensations. 

[0004] Indeed, the use of dimethyl sulfoxide in foodstuffs and the presence of dimethyl sulfoxide in foodstuffs Is welt 
known, Thus, dimethyl sulfoxide Is set forth in the TNO Nutrition and Food Research Institute's Volatile Compounds in 
Food/ Qualitative and Quantitative Data, Seventh Edition 1 996 (Editors: LM. Nijssen, et al.) at page 8 under CAS No. 
67/68/5, Dimethyl sulfoxide is also on the GRAS list as published in GRAS Flavoring Substances IB, the 1 8^ publication 
by the Flavor and Extract Manufacturers' Association's Expert Panel on recent progress in the consideration of the 
flavoring ingredients generally recognized as safe for use in food (reference: Cooked Food Technology, September 
1998, Volume 52, No. 9 {GRAB No. 3875)) (also called "methyl sulfoxide,' "DMSO" and "methyl suifinyl methane." 
Nothing in the prior art discloses the effect of dimethyl sulfoxide on other sensory affecting agents, partteiflarly oral 
sensory perceptton-affecting compositions such as coolant compositions or "hot, burning, bitter" compositions. 

THE INVENTION 

[0005] Our invention Is directed to oral sensory perception-affecting compositions containing dimethyl sulfoxide, com- 
plexes thereof and salts thereof, specifically comprising: 

(i) dimethyl sulfoxide having the structure: 
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; and 



(ii) a second compound or group of compounds: 



(a) containing at least one mentliyl moiety; and/or 

(b) containing at least one vanlllyl moiety; and/or 

(c) containing at least one carboxamide moiety, 

20 wherein the weight ratio of "second compound(s)"; dimethyl sulfoxide, is in the range of from ^out 1 ,000;1 down 

to about 3:1 and food grade acceptable salts thereof. 

[OOOS] Our Invention also covers oral sensory perception-affecting compositions (e.g., "coolants")-imparting con- 
sumable articles (e.g., beverages, toothpastes, throat lozenges, mouthwashes, dental floss, chewing gums, edible 
25 films and chewabi© phannaceutical products}. The sensory-affecting consumable articles having intensified and sub- 
stantive sensory-affecting properties such as oral cooling properties and oral heating properties comprise (i) an ultimate 
product base and intimately admixed therewith (ii) a composition comprising (a) dimethyl sulfoxide and (b) a second 
compound or mixture of compounds selecting from the group consisting of compounds: 

30 (a) containing at least one menthyl moiety; and/or 

(b) containing at least one vaniliyi moiety: and/or 

(c) containing at ieast one carboxamide moiety 

wherein the weight ratio of second compound or group of compounds: dimettiyl sulfoxide, is in the range of from about 
35 1 ,000:1 down to about 3; 10 and food grade acceptable sate thereof, wherein the concentration of dimethyl sulfoxide 
based on the weight of uitimate product is from about 0.05 up to about 200 parts per miiiion (ppm) andthe concentration 
of second compound or group of compounds or mixture of compounds is from about 2 ppm up to about 1 0,000 ppm 
on a mixed basis, 

[0007J Examples of the "second compound" to be admixed with the dimethyl sulfoxide forming the mixtures of our 
40 invention are as follows: 

menthol t^aving the struchjre: 



50 




55 WS 23® (registered trad6marl< of the Warner Lambert Company) having the structure: 
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WS 3® (registered trademark of the Warner Lambert Company) having the structure: 
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the compound having the structure: 




the compound having the structure: 




the compound having the structure: 
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the compound having the structure: 



the coumpound having tine structure : 




and the coumpound having the structure 
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[0008] When dimethyl sulfoxide having the strticture: 




is admixed with such "second compound(s)," the resulting mixture as stated, supra, has a highly intensified oral sensory 
perception effect, for example, a "highly interisified cooling effect" or a "highly intensified hot. burning effect." Such 
■effects are highly desirable in the use of certain oral care products such as mouthwashes, toothpastes and the iii<e as 
set forth, supra. Thus, the following Table I sets forth a comparisot! of a "control" which is a "second compound" taken 
afone vs. the mixture of dimethyl sulfoxide with the said "second compound": 



TABLE i 



"Second Compounds" 


Second Compound 
(ppm) 


Dimethyl Sulfoxide 
(DWISO)(ppm) 


Effect of Mixture vs. 
Control -- Comparison on 
a Scale 0-10 


Menthol 


S 


0.1 


increase in perceived 
cooling - 8 vs. t.S 


Menthol 


10 


1 


increase in perceived 
cooling - 9 vs. 1.3 


Menthol 


30 


5 


increase in perceived 
cooling - 9.5 vs, 1 .1 


Menthol 


100 


10 


increase in perceived 
cooling - 8.7 vs. 2 


IWenthyl lactate 


30 


0,1 


increase in perceived 
cooiing - 8.4 vs. 1 .7 


Menthyf lactate 


30 


100 


increase in perceived 

cooling - e.2 vs. 2.1 


Monomenthyl succinate 


100 


0.1 


increase in perceived 
cooiing - 9,1 vs. 3.B 
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TABLE I (continued) 
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"Second Compounds" 


Second Compound 
(ppm) 


Dimethyi Sulfoxide 
(DWISO) (ppm) 


Effect of Mixture vs. 
Control - Comparison on 
a Scale 0-10 




Monomenthyl succinate 


100 


100 


increase in perceived 
cooling - 87 vs. 2.5 


10 


50-50 1 WGight-waight) 
Mixture ot '^snc- and 
dimenthy] glutarates 


100 


0.1 


increase in perceived 

cooling - 9.6 vs. 3.3 




50-50 (weight-weight} 
Mixture of mono- and 
dtmenthyf glutarates 


100 


100 


increase tn perceived 

cooling - 9,4 vs. 3.2 


15 


WS 3® 


30 


0.1 


increase in perceived 
cooling - 9.3 vs. 1 .5 




WS 3® 


30 


1 00 


increase in porceived 
cooling - 9.0 vs. 1 .8 




WS 23® 2 


30 


0.1 


increase in perceived 
cooiing - 9.6 vs. 2.4 




WS 23® ^ 






increase in perceived 
cooling - 9.2 vs. 2.2 


25 


TAKOOL®3 


30 


0,1 


increase in perceived 

cooling - 8.5 vs. 2.8 




TAK00L®3 


30 


100 


increase in perceived 
cooling - 8.2 vs, 2.6 



30 Notes; WS 3@ is e rsgistered trademark of the Warner Lambert Company; 

^ WS 23® !£ a regi5:sied trademark ol the W.arner Lambert Company; and 

2 TAKOOL®is a registered trademark of Takasago International Corporation of Tokyo, Japan and has the structure: 



35 



40 



SO 




wherein R.,,, R.,2 and Fi.^^ each represent hydrogen. 

[0009] When tiie second compounds are defined according to tlie structiires: 

55 
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and 




Risand R^g each represents the same or different hydnsgen, metiiyl, ethyl, n-propyl or isopropyl. Such compotinds 
are set forth in U.S. Letters Patent No. 5,545,424, the specification for which is incorporated by reference herein. 
[OOtO] The foliowlng Table If sets forth the effect In a screening base, in this case: silica toothpaste base containing 
0.4% saccharin of various "second compounds" in admixture with dinnethyl sulfoxide, as follows: 
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TABLE II 





Use Level of 2"'^ Compound ppm DMSO Observed Effect -- Scaled at 1-10 


5 


Screening Base 


2"^ Compound 
(Coolant) 


Use Level of 2<^ 
Compound 


ppm Dimethyl 
Sulfoxide (DMSO) 


Observed Effect 
Scaled at 1-10 vs. 
2"*^ Compound 
Alone 


10 


Silica toothpaste 
base with 0.4% 
saccharin 


Menthol 


0.50% 


1 


increase in 
perceived cooling - 

8.2 vs. 1.6 




Silica toothpaste 
base with 0.4% 
saccharin 


Monomenthy] 
succinate 


1 00 ppm 


0.1 


increase in 
perceived cooling - 
9.0 vs. 3.5 




Silica toothpaste 
base with 0.4% 
saccharin 


Monomenthy! 
succinate 


1 00 ppm 


1 


increase in 
perceived cooling - 
9.2 vs. 3.7 


» 


Silica toothpaste 
base with 0.4% 
saccharin 


50-50 (Weight- 
weight) mono-and 
dimenthyl glutarates 


1 00 ppm 


0.1 


increase in 
perceived cooling - 
9.7 vs. 3.4 


25 


Silica toothpaste 
base with 0.4% 
saccharin 


50-50 (Weight- 
weight) mono-and 
dimenthyl glutarates 


1 00 ppm 


1 


increase in 
perceived cooling - 
9.6 vs. 3.3 




Siiica toothpaste 
base with 0.4% 
saccharin 


WS3® 


30 ppm 


0.1 


Increase in 
perceived cooling - 
9.1 vs. 1.7 


30 


Siiica toothpaste 
bsse with 0,4% 

saccharin 


WS3® 


30 ppm 


1 


increase in 
perceived cooling - 

9.0VS. 1.6 


35 


Silica toothpaste 
base with 0.4% 
saccharin 


WS 23® 


30 ppm 


0.1 


increase in 
perceived cooling 
9.8 vs. 2.4 




Siiica toothpaste 
base with 0.4% 
saccharin 


WS23® 


30 ppm 


1 


increase in 
perceived cooling 
9.9 vs. 2.6 



[0011] More specifically, our invention includes coolant compositions having intensified and substantivecooiing prop- 
erties, as well as heat sensation-imparting cwnpositions having intensified and substantive heat-imparting properties, 
consisting essentially of a product produced by the step of admixing dimettiyi sulfoxide having the structure: 



45 



50 




55 with at least one coolant or heat sensation-imparting compound having a formula selected from the group consisting 
of: X-A-H ; X-A-B, ; and 
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X-A 



B, 



wherein the weight ratio of "ccxjiant" or"hGating" compound, dimethyl sulfoxide, is from 1 ,000:1 up to 3: 10 and wherein 
10 X represents menthyl having the structure: 




tr vaniilyl having the structure: 



r 



H 




or a moiety having the structure: 



55 




55 
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wherein m is an integer of from 1 up to 4: or n-butyl having the structure: 



r ^ 



or 2,3,4^trimethyl-3-pentyi having the structure: 




or 2,4-dimethyl-3-hexyl having the structure: 
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wherein represents one of the moieties; 
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whersffi R^,, R^g and H■^^ are each the same or different and each represents hydrogen and CyC^ lower alkyl, that ii 
methyl, ethyl, n-propyl or i-propyl; and wherein Bg represents one of the cations: 



nh; 



; aiid/or 



and wherein N represents an integer of 1 or 2. 

[001 2] Examples of the compounds represented by the structure: X-A-H are as follows; 
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(wherein R^i, R^g and R,3 are the s^e or different and each represents hydrogen orCi-Cg lower aikyi); 
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(wherein N is 1 or 2 and wherein M represents one of tiie cations; 



Me 



[001 5] Wfien tlie dimetliyl sulfoxide is in admixture with one of the compounds represented by one of the structures: 
X-A-H ; X-A-Bi ; and/or 











N 





then complexes are formecl exemplified by those having the following structures: 



so 



55 
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(wherein M is a cation as defined, supra; and N is an Integer of 1 or 2); 
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[001 6] Such complexes are shown using the generic formulae: 
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[0017] Generic reactions to form said complexes are as follows: 



A 
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© 



CH-, 



X— A- 



HJ2~ 



[001 8] A Specific reaction to form such a complex is set forth as follows: 



.0 



S4C. CB, 



/ V 



wliereby the complex having the structure: 
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is formed. 

[0019] In each of theconsumafaie artbles prodtjced according to our invention, that is, in the beverages, toothpastes, 
throat lozenges, mouthwashes, dental fioss, chewing gums, edible films and chewable pharmaceutical products of our 
invention, the concentration of dimethyl sulfoxide (on a premixed basis) based on the weight of ultimate product is from 
about 0.05 up to about 200 ppm. In each of the consumable articles of our Invention, the concentration of second 
compound, that is one of the compounds having one of the structures: X— Ar— H; X — A^B-jiand/or 



9 

X-A 








N 





on a premixGd basis,. based on the weight of the ultimate product, is from about 2 up to about 1 0,000 ppm. 
[0020] An example of a breath freshener film is one produced from pullulan and modified starches containing 5% 
actives as produced fay Wie Warner Lambert Company. Another example is HERB LEAf=® produced by the Ha-Buri- 
Fu K.K, Organization of Japan under the trademark HERB LEAF® {registered trademarl< of the Ha-Buri-Fu K.K. Or- 
ganization), specifically described in Japanese Patent No. 1843452, the specification for which is incorporated by 
reference herein. Other examples of products wherein the compositions of our invention are useful are as follows: 

(a) toothpaste as disclosed in Examples 6-10 of U.S. Letters Patent No. 4,029,758 issued on June 14, 1977, tfie 
specification for which Is incorporated by reference herein; 

(b) chewing gum compositions as set forth in Example 1 at column 10 of U.S. Letters Patent No. 5,009,893 issued 
on April 23, 1991 , the specification for which is Incorporated by reference herein; 

(c) hard candy (fomied into throat lozenges) as exemplified in Example 4 of U.S. Letters Patent No. 5,545,424 
issued on August 13, 1 996, the specification for which is incorporated by reference herein; 

(d) mouth rinse formulations as set forth in Examples 3 and 4 of PCT Application No. WO 93/23005 published on 

November 25, 1993, the specification for which is incorporated by reference herein; 

(e) sugarless gums as set forth in Examples 30-37 in Table 7 of PCT Application No. WO 99/13870 published on 
March 25, 1999, the specification for which is incorporated fay reference herein; and 

(f) chewing gums as exemplified in Examples 6-10 in Table 3 of PCT Application No. WO 99/13734 published on 
March 25, 1 999, the specification for which is incorporated by reference herein. 
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BRiEF DESCRIPTION OF THE DRAWINGS 

10021 ] Figure 1 is and ultraviotet - visible spectmm for a 1 :i mixture of dimethy) sulfide having tlie structure: 




(solvent: metnanol; concentration: 0.01%; wavslength range: 190-820 nm), 

[0022] Figure 1A is an ultraviolet spectrum (only) for a 1 :1 mixture of dimettiyi sulfoxide:nnenthy! giularates (condi- 
tions: methanol solvent at a concentration of 0.01%; wavelength range: 190-400 nm). 

[0023] Figure 2 is an ultraviolet-visible spectrum for a 10:1 mixture of dimethyl suifDxide;msnthyl giutarates (condi- 
tions: methanol solvent at a 1% concentration; wavelength range: 190-820 nm), 

[0024] Figure 2A is an ultraviolet (only) spectrum for a 10:1 mixture of dimethyl sulfoxide:menthyl giutarates mixture 
{conditions; methanol solvent at a 1% concentration; wavelength range: 190-400 nm). 

[002S] Figures is an ultraviolet-vlslbie spectrum for a 1 :1 mixture of dimethyi su!foxide;WS 3® (registered trademark 
of the Warner Lambert Company) having the structure; 
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'5 (conditions: methanol solvent at a concentration of 0,01%; wavelength range: 190-820 nm). 

[0026] Figure 3A is an ultraviolet spectrum (only) for a 1:1 mixture of dimethyl su!toxlcie:WS 3® (conditions: methanol 
solvent at a concentration of 0.01%; wavelength range: 1 90-400 nm), 

£0027] Figure 4 Is an ultraviolet-visible spectrum (only) for a 10:1 mixture of dimethyf sutfoxide:WS a?) (conditions: 
methanol solvent at a concentraiion of 1 .0%; waveiengtti range: 190-820 nm), 
20 [0028] Figure 4A is an ultraviolet specirum (oniy)fora 10:1 mixtureof dimethyl sulfoxide:WS 3® (conditions: methanol 
solvent at a concentration of 1 .0%; wavelength range: 1 90-400 nm). 

[0029] Figure 5 is an ultraviolet-visibie spectrum for dimethyl sulfoxide (on!y) (conditions: methanol solvent at a con- 
centration of 1.0%; w^avelength range: 190-820 nm), 

t'*^^*'^ Figure 5A is an ultraviolet spectrum (only) for dimethyl sulfoxide (only) (conditions: methanol solvent at a 
25 concentration of 1 .0%; wavelength range: 1 90-400 nm). 

P^-*''] Figure 6 is an ultraviolet-visible spectrum for menthyl glutaratss (only) (conditions: methanol solvent at a 
concentration of 1 .0%; wavelength range: 1 90-820 nm). 

[0032] Figure 6A is an ultraviolet spectrum (only) for menthyl glutarates (only) (conditions: methanol solvent at a 
concentration of 1 .0%; wavelength range; 1 90-400 nm). 
30 [0033] Figure 7 is an ultraviolet-visible spectrum for WS 3® (only) (conditions: methanol solvent at a concentration 
of 1.0%; wavelength range: 190-820 nm). 

[0034] Figure 7A is an ultraviolet spectrum (only) WS 3® (only) (conditions: methanol solvent at a concentration of 
1 .0%; wavelength range: 190-400 nm). 

[0035] Figure 8A Is an ultraviolet spectrum (only) for a 1 ;1 mixture of dimethyl sutfoxidermenthyl glutarates at a pH 
35 of 1 0 (conditions; aqueous solvent at pH of 1 0 at a concentration of 1 .0%; wavelength range: 1 90-400 nm). 

[0035] Figure 8B is an ultraviolet spectrum (only) for dimethyl sulfoxide (only) at a pH of 10 (conditions; aqueous 
solvent at a pH of 1 0 at a concentration of 1 .0%; wavelength range: 1 90-300 nm), 

[0037] Figure 8C is an ultraviolet spectrum (only) for a menthyl glutarates (only) at a pH of 1 0 (conditions; aqueous 
solvent at a pH of 1 0 at a concentration of 1 ,0%; wavelength range: 180-400 nm). 

40 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0038] Referring to Figure 1 , the Y axis is for absorbents and the X axis Is for wavelength. The Y a>ds is indicated 
by reference numeral 1_4 and the X axis is indicated by reference numeral 12, 
^5 [0039] Figure 1A is an enlargement of section "A" of Figure 1 . The peak indicated by reference numeral 10 Is the 
peak fortlne absorbents in the ultraviolet range of the 1 :1 mixture of dimethyl sulfoxlde;menthyi glutarates. Complexes 
formed as a result of the interaction of the dimethyl sulfoxide with menthyl glutarates have the following stmctures: 



55 
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10 



15 



SO 



25 



30 



35 




40 and 



45 
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20 

[OO40] In Figures 2 and 2A (with Figure 2A being an enlargement of section "A" of Figure 2), the peak indicated by 
reference numeral 20 is the peak for the ultraviolet absorbtivity of the 1 0:1 dimethyl sutfoxide;menty! glutarates mixture. 
[0041] In Figures 3 and 3A (with Figure 3A being an enlargement of section "A" of Figure 3), the peak indicated by 
reference numeral 30 Is. the peak for tiie 1:1 mixture of dimettiyl sulfoxideiWS 3® . The complexes fomned as a result 
25 of thG intsractior! of dimethyl sulfoxide with WS 3® are as follows: 



30 



35 




so 



55 
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15 



10 



5 




[0042] !n Figures 4 and 4A, the peak indicated by reference numeral 40 is the peak for the ultraviolet absorbtivity of 
the resulting nnaterial produced by admixing dimethyl sulfoxide with WS 3® in a weight ratio of 10:1. Rgure 4A is an 
enlargennent of section "A" of Figure 4, 
25 [0043] In Figures 5 and 5A, the peak indicated by reference numeral 50 is the peak for the ultraviolet ^sorbtivity of 
dimethyl sulfoxide alone. Figure 5A is an enlargement of section "A" of Figure 5. 

[0044] In Figures 6 and 6A, the peak indicated by reference numeral 60 is the peak for the ultraviolet absorbtivity of 
menthyl giutarates. Figure 6A is an enlargement of section "A" of Figure 6, 

[0045] In Figures 7 and 7A, the peak indicated by reference numeral 70 is the peak for the ultravioiet absorbtivity of 
30 WS 5® having the structure: 



•*5 Figure 7A is an enlargement of section "A" of Figure 7. 

[0046] In Figure 8A, the peak indicated by reference numeral 60 is the peak for the ultraviolet absorbants of the 
mixture of dimethyl sulfoxide and menthyl glularates at a pH of 1 0 in the aqueous phase, in Figure 8B, the peak indicated 
by reference numeral 82 is the peak for the ultraviolet absorbtivity at a pH of 10 of dimethyl sulfoxide alone. In Figure 
BC, the peak indicated by reference numeral 84 is the peak for the ultraviolet absorbtivity for menthy! glutarates at a 

50 pH of 10, alone. 

[0047] In the foregoing descriptions of the drawings, when using the term "menthyl glutarates" 11 is to be understood 
that "menthyl glutarates" is a 70:30 mixture monomenthyi glutarate having the structure; 



40 



35 
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and dimenltiyl giutarate having the structure: 




[0048] The following examples are given to illustrate embodiments of the invention as it is preferred to practice it. It 
will be understood that these examples are illustrative, and the invention is not to be considered as restricted thereto, 
except as indicated in the appended claims. 

EXAMPLE I 

ORAL HYGIENE FLAVOR FORMULATION 



[{M)49] The following basic oral hygiene flavor formulation is prepared: 
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In grcdicQ ts 


Parts by Weight 


Peppermint oil 


89.0 


Spearmint oil 


2.0 


Clove oil 


LO 


Anethol 


2,0 


Cardamom osi 


0,1 


Wintergreen oil 


5.0 


Cinnamic aldehyde 


0.9 


Aspartame having the stnjcture:' . 


0.05 \ 


O 













[OOSO] The basic oral hygiene fiavor formulation is now divid&d into two parts. To the first part, a 1 ;50 mixture of 
dimethyi sulfoxide:menthyl succinate having the structure: 




Is added atthe rate of 10%, To the second part, nothing is added. The fiavor witli the addition of the dinetny: s jlfoxide: 
menthyl succinate mixture gives rise to a fresher, sweet, licorice, anise oil, spicy aroma and taste characteristics with 
aestheticaity pleasing "cooling" nuances, The peppermint characteristics also appearto be enhanced, Tne fiavor with- 
out the dimethyl sulfoxide:menthyl succinate mixture has an unpleasant aftertaste, which is not present in the mixture 
containing the dimethyl sulfoxide:menthyl succinate mixture. Accordingly, the dimethyi sulfoxide:menthyl succinate- 
containing composition is preferred by a five member bench panel, 

EXAMPLE II 

LICORICE CHEWING STICK 



[0051] A flexible licorice sticic is prepared in a standard manner. Priorto hardening atthe level of 0,05 ppm, aspartame 
having the structure: 
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is added to the moSlcn mixture. Also prior lo hardening at the level of 6 ppb. a mixture of 2 parts dimethyl sulfoxld8:20 
parts menthyi lactate is added to the molten mixture. The molten mixture Is molded Into licorice stfcl<s and hardened 
for marketing. Each of ttie licorice sticks has a pleasant, powerfuL natural-ili<e licorice anisic, China star anise oil flavor 
with intense arid substantive "cooling" nuances, None of the licorice stictis have a bitter aftertaste. In the absence of 
the use of the composition which is a mixture of dimethyl sulfoxide and menthyi lactate, each of the licorice sticl<s, on 
consumption, does not fiave any "cooling" nuances imparted in the oral cavity and has a bitter aftertaste. Furthermore, 
the natural sweetness of each of the licorice sticks is enhanced as a result of the use of the mixture of dimethyl sulfoxide 
and menthyi lactate, 

[0052] Preferably, when the dimethyl sulfoxide is admixed with the second sensory perception-affecting compound 
in order to fonn the compositions of our invention, the temperature of mixir^g is between about IS^C up to about 30°C 
at a pressure of from about O.S atmospheres up to about 2 atmospheres. 



Claims 



1. A composition comprising (i) dimethyl sulfoxide and (ii) at least one second compound selectKi from the group 
consisting of: 

(a) a compound containing at least one menthyi moiety; 

(b) a compound containing at least one vaniliyi moiety; and 

(c) a compOEjnd containing at least one carboxamlde moiety 

wherein the weight ratio of second compound: dimetiiyl sulfoxide, is in the range of from about 1 ,000:1 down to 
about 3:10 and food grade acceptable salts thereof. 

2. An oral sensory perception-Imparting beverage comprising an aqueous beverage base and admixed therewitii in 
a sensory percqotion-imparting quantity and concentration. the composition of Claim 1 . 

3. An oral sensory perception-imparting chewing gum comprising a chewing gum base and admixed therewith in an 
oral sensory perception-imparting quantity and concenft'ation, the composition of Claim 1 . 

4. An oral sensory perception-imparting consumable artbie having intensified and substantive oral sensory percep- 
tion-imparting properties, which is an ultimate product selected from the group consisting of beverages, tooth- 
pastes, throat lozenges, hard candies, mouthwashes, dent^ floss, chewing gums, edible films and chewabl'e phar- 
maceutical products comprising: 

(i) an ultimate product base and intimately admixed therewllii 

(ii) the composition of Claim 1 

wherein frie concentration of dimethyl sulfoxide based on the weight of ultimate product is from about 0.05 up to 
about 200 ppm, and the concentration of second compound is from about 2 up to about 10,000 ppm on apremixed 
basis. 

5. A complex of (i) dimethyl suffoxide and (ii) at least one compound selected from the group consisting of: 

(a) menthyi moiety-containing compounds; 
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(b) vaniliyi moiety-containing compounds; and 

(c) carboxamide moiety-containing compounds; 

Ingestible aikali metai and alkaline earth metal sate triereof; and ingestible all<aline earth metal polymers thereof, 

An oral sensory perception-imparting composition having intensified and substantive oral sensory perception prop- 
erties consisting essentially of a product prodticed by the step of admixing dimethyl sulfoxide having the structure; 

0^ 



With at least one second compound having a formula selected from the group consisting of: 
X-A-H ; X-A-B^ ; and 











N 





wherein in the weight ratio of second compound: dimethyl sulfoxide, is from 1,000:1 up to 3:10; 

wherein the step of admixing is carried out at a temperature of from 15°C up to SCC at a pressure of from about 

0.5 up to about 2 atmospheres; and wherein X is a menthyl moiety having the structure: 




a vaniliyi moisty having the structure: 
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a 2,4-climethyl-3-hexyl moiety having the structure; 
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and a moiety having the structure: 
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wherein is a moiety seiected from the group consisting of: 
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wherein R^^, Rij and R^g are eacht tne same or different hydrogen or C^-Cj lower alkyi; wherein the concentration 
of dimethyl sulfoxide based on the weight of ultimate product is from about 0.05 up to about 200 ppm and the 
concentration of second compound based on the weight of ultimate product is from about 2 up to about 10,000 
ppm on a premlxed basis; and wherein B2 is a cation selected from the group consisting of: 



and N is an integer of 1 or 2, 

An oral sensory perception-imparting consumable article having intensified and substantive oral sensory percep- 
tion-imparting properties, which. Is an ultimate product selected from the group consisting of beverages, tooth- 
pastes, throat lozenges, hard candies, mouthwashes, dental floss, chewing gums, edible films and chewable phar- 
maceutical products comprising: 

(!) an ultimate product base and Intlmateiy admixed therewith 
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(ii) the composition of Claim 6 

wherein the concentration of dimethyl sulfoxide based on the weight of ultimate product is from about 0.05 up to 
about 200 ppm, and the concentralion of second compound is from about 2 up to about 10,000 ppm on a premixed 
basis. 

A complex having a structure seSected from the group consisting of; 




wherein X is a menthyt moiety tiaving the structure: 
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wherein m is an integer of from 1 up to 4; 
a menlhoxy lactyl moisty having the structure: 
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55 



or a divalent carbonyl moiety liaving the structure: 
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o 

II 



; wherein is a moiety selected from the group consisting of: 



-H 



r 1 



Q/V OH 



J 




wherein R„, ^^d R,3 are each the same or different hydrogen or 0^-03 lower alkyi; wherein the concentration 
of dimethyl sulfoxide based on the weight of ultimate product is from about 0.05 up to about 200 ppm and the 
concentration of second compound based on the weight of ultimate product is from about 2 up to about 10,000 
ppm on a prwiixect basis; and ; and wherein Bg is a cation selected from the group consisting of: 



Ca^ 



Na" 



Mg" 



K" 
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9. A composition comprising 



(i) dimethyl sulfoxide; and 

(il) at least one second compound seiected from; 



(a) a canpound. containing at least one menthyl moiety; 

(b) a compound containing at ieast one vaniliyi moiety; 

(c) a compound containing at least one carfaoxamide moiety; or 

(d) a compound having a formula selected from; X— A— H; X— A— B^; and 



B 



2 « 



wherein X is a menthyl moiety having the stmcture; 




a vaniliyi moiety having the structure: 




a menthojfy maleyl, glutaryi or succinyl moiety defined accordirig to the structure: 
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a 2,3,4-trimethyl-3-p6ntyl moiety having the structure: 




wherein A is a divalent ether oxygen moiety or alcohol oxygen moiety having the structure: 
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+ 0 + 

or a divalent carbonyl moiety having tlie structure: 




; wiierein is a moiety selected from the group consisting of: 



r 

H u \ 
1 ^ 



J ; 



OH 




wherein R^i, R^g and R^a are each the same or different hydrogen or C^-Ca lower alkyi; 
and wherein Bg Is a cation selected from the group consisting of: 
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nh: 



and N is an integer oi 1 or 2; 
and salts thereof. 



10. A method of making a composition according to Claim 9 comprising the step of admixing (i) dimethyisuifoxide with 
at ieast one compound as defined in part (ii) of Ciaim 9. 

11. A consumable article containing the composition of Claim 9. 



12. A consumable arltcie according to Claim 11 wherein theconsumable article is a beverage, toothpaste, throat loz- 
enge, hard candy, mouthwash, dental floss, chewing gum, edible film, era chewable pharmaceutical product. 
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(54) Oral sensory perception-affecting compositions containing dimethyl sulfoxide 



(57) Described are oral sensory perception-aftect- 
irsg compositions containing dimethyl sulfoxide, com- 
plexes thereof and salts thereof, specifically: 

(i) dimethyl sulfoxide; and 

(il) a second compound or group of compounds: 

(a) containing at least one menthyl 
moiety; and/or 

(b) containing at least one vaniiiyl moi- 
ety; and/or 

(c) containing at least one carboxam- 

ide moiety 



thyi sulfoxide, is in the range of from about 1 ,000:1 down 
to about 3:10 and food grade acceptable salts thereof. 
Also described are oral sensory perception-affecting (e. 
g., "coolant")-imparting consumable articles (e.g., 
mouthwashes and the like) comprising a consumable 
article base and at least one of tlie aforementioned oral 
sensory perception-affecting compositions. Also de- 
scribed are complexes of (i) dimethyl sulfoxide and (ii) 
at least one of ttie aforementioned second compounds 
or group(s) of compounds. 
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